T HERE IS NOW GENERAL AGREEMENT that nerve fibers enter fat depots (22) and that adipose tissue contains measurable quantities of catecholamines (12, I 7, 18) presumably present in sympathetic nerve endings, since treatment with reserpine or denervation markedly diminishes the content of norepinephrine and epinephrine in adipose tissue (I 2, I 8). The fat-mobilizing action of catecholamines is well known (I 5 to gain an understanding of the role of the nervous system in the mobilization of fat which occurs during fasting.
MATERIALS AND METHODS
Male rats obtained from the Charles River Breeding Laboratories were used in all studies. The animals weighed g at the time of study. They were fed Purina laboratory chow and given water ad lib., except where otherwise designated.
In viva sxper imen fs. The adipose tissue depot chosen for study is shown in Fig. I . The left kidney has been reflected toward the midline to expose the dorsal surface of the abdominal cavity. The fat is a bilateral, symmetrical depot extending caudally from the diaphragm to the inguinal region in the groove formed on the dorsal wall of the abdominal cavity by the convergence of the spinalis and flank muscles. In large rats (over 200 g), these depots are often confluent with the deposits of white fat which surround the kidney capsule and renal
The nerves which enter the lumbar fat depots emerge from the deep musculature and run laterally and caudally (Fig. I ). Relatively few of the fibers terminate in the fat since the nerves re-emerge distally and penetrate the muscles of the body wall.
Unilateral denervation was performed under ether anesthesia. A 3-cm subcostal incision was made on the ventral surface extending laterally to the left from the midline. The nerves running to the left lumbar fat depot were gently dissected free of connective tissue and a 5-mm section of these nerves was removed proximal to their entrance into the fat (Fig. I) . The left side was chosen because of easier access to the nerves, but in preliminary experiments it was determined that the results to be described occurred equally well when only the right lumbar fat depot was denervated.
Nerve section was performed either at the initiation of a 48-hr fast or 2 weeks prior to the experiment.
In the latter case, surgery was performed on 80-g rats in order that all rats be of comparable weight at the time of study. and in another experiment the rats were fasted for 72 hrs preoperatively.
The rats were killed with ether and the lumbar fat depots carefully dissected out and weighed.
In some experiments, the tissues were then homogenized in Dole mixture, and their content of FFA determined (7). In vitro experiments. Lumbar fat was excised from either fasting or fed rats, minced, and incubated for 3 hr in Krebs-Ringer bicarbonate buffer containing I mg/ml of glucose and 40 mg/ml of bovine serum albumin.
In one experiment, the glucose was randomly labeled with 14C (SA 0.2 &mg), and the incorporation of the label into fatty acids was determined as described previously (9). In another experiment, the minced tissue from each lumbar fat depot was divided among three incubation vials so that the lipolytic response to 0.05 and 0.5 pg/ml of epinephrine for each tissue from each animal could be determined.
FFA released into the medium was determined by the procedure of Dole (7) and glycerol production was measured enzymatically (2 I).
RESULTS
In vivo experiments. Despite considerable variation in size from rat to rat, the lumbar fat deposits on the right and left side of each animal are of comparable weight (Table   I) .
Fasting for 48 hr resulted in a symmetrical reduction by two-thirds in the total mass of these tissues. Unilateral denervation at the onset of a 48-hr fast did not prevent the marked decline in tissue mass, although a significant asymmetry was evident (Table  I) . Subtracting line 5 of (Table 3) , nor did it prevent the disparity in mass resulting from nerve section. Reserpine (0.75 mg/rat) given subcutaneously at the onset of a 48-hr fast immediately following unilateral denervation and again (0.25 mg/rat) 24 hr later completely abolished the disparity in weight. Neither nerve section nor reserpine altered the FFA concentration within the tissues (Table 3) . To assess the role of the adipose tissue nerves on fat deposition, a group of 120-g rats was fasted for 72 hr, following which half were subjected to unilateral nerve section with the remaining half serving as controls. It was noted by inspection at the time of surgery that 72 hr of fasting virtually exhausted the lipid stores in the lumbar adipose tissue. All animals were then given free access to food for 5 days. At the time of sacrifice, the animals had not only regained the weight lost during the fast, but also gained an additional 25 g, Although the repletion of the lumbar fat was probably not complete as judged by the data in Table I , it is clear that the repletion which did occur was symmetrical in both the operated and control rats ( Table 4) .
The production of glycerol by minces of normal and denervated lumbar fat was measured in vitro. Fasting for 48 hr significantly increased FFA release and glycerol production in both innervated and denervated tissues (Table  5) . No significant decreases in either glycerol production or FFA release resulting from denervation were noted in the tissues from either fed or fasting rats.
Denervation also failed to alter the responsiveness of adipose tissue to the lipolytic action of epinephrine. Neither the normal nor the denervated tissues showed any response to 0.05 pg/ml of epinephrine, while both showed similar increases in FFA and glycerol production when exposed to 0.5 pg/ml of epinephrine (TabIe 6). To determine whether the differences in tissue weights noted above are due to differences in the rate of fat synthesis, lumbar fat from both fed and fasting rats was removed 2 weeks after unilateral nerve section, minced, and incubated in vitro in the presence of glucose randomly labeled with 14C. Fasting decreased the incorporation of 14C into fatty acids by at least IO-fold in both innervated and denervated tissues ( it was found that comparable doses of reserpine partially blocked FFA mobilization during fasting as indicated by reduced plasma FFA concentrations (8), This effect was attributed to the small, but persistent hyperglycemia which resulted from treatment with reserpine. In the present experiments, reserpine appears to have slightly reduced the mobilization of fat from the lumbar adipose tissue, and it might therefore be argued that the lack of effect of nerve section in these animals is due to blockade of fat mobilization.
However, it is clear that the lumbar fat of the fasting, reserpine-treated rats weighed at least IOO mg less than that of any of the fed rats shown in Table I . The high FFA concentrations in the tissues also indicate that fat mobilization was in progress. Therefore, it is not unreasonable to conclude that the similarity in the weights of the denervated and innervated tissues in these animals is due to depletion by reserpine of the catecholamines in the nerve endings, thus rendering the nerves functionless.
These observations suggest that the nerves in question are adrenergic in character, and thus belong to the sympathetic nervous system. Some insight into the functional significance of the tissue nerves can be gained by an examination of the quantitative effects of denervation. Even in denervated tissue, almost 50 % of the tissue mass was mo- bilized during a 48-hr fast. This corresponds to at least 80 % of the fat mobilized by the innervated tissue. Thus, if the entire innervation of the lumbar fat consists of the visible nerves seen in Fig. I , then the contribution of the nervous system to the mobilization of fat from this tissue in response to fasting must be of minor importance.
The present data also afford a basis for assessing the nature of the contribution of the sympathetic nerves to fat mobilization.
Clearly, increased FFA production does not require innervation, as shown by the large increase in FFA concentration in the tissues which occurred in vivo and which was of comparable magnitude whether or not the nerve supply was intact. Indeed, chemical sympathectomy with reserpine also failed to prevent the accumulation of FFA in adipose tissue in response to fasting. Therefore, the nerves probably do not initiate increased FFA production.
Fasting also increased glycerol production in vitro by both innervated and denervated tissues when the data are expressed per unit weight of fresh tissue ( 
